Replacement of isoleucine-47 by threonine in the HPr protein of Streptococcus salivarius abrogates the preferential metabolism of glucose and fructose over lactose and melibiose but does not prevent the phosphorylation of HPr on serine-46.
Phosphorylation of HPr on a serine residue at position 46 (Ser-46) by an ATP-dependent protein kinase has been reported in several Gram-positive bacteria, and the resulting intermediate, HPr(Ser-P), has been shown to mediate inducer exclusion in lactococci and lactobacilli and catabolite repression in Bacillus subtilis and Bacillus megaterium. We report here the phenotypic properties of an isogenic spontaneous mutant (G22.4) of Streptococcus salivarius ATCC 25975, in which a missense mutation results in the replacement of isoleucine at position 47 (Ile-47) by threonine (Thr) in HPr. This substitution did not prevent the phosphorylation of HPr on Ser-46, nor did it impede the phosphorylation of HPr on His-15 by EI or the transfer of the phosphoryl group from HPr(His-P) to other PTS proteins. However, the 147T substitution did perturb, in glucose-grown but not in galactose-grown cells, the cellular equilibrium between the various forms of HPr, resulting in an increase in the amount of free HPr at the expense of HPr(His-P)(Ser-P); the levels of HPr(His-P) and HPr(Ser-P) were not affected. Growth on melibiose was virtually identical for the wild-type and mutant strains, whereas the generation time of the mutant on the other sugars tested (glucose, fructose, mannose, lactose and galactose) increased 1.2- to 1.5-fold. The preferential metabolism of PTS sugars (glucose and fructose) over non-PTS sugars (lactose and melibiose) that is observed in wild-type cells was abolished in cells of mutant G22.4. Moreover, alpha- and beta-galactosidases were derepressed in glucose- and fructose-grown cells of the mutant. The data suggest that HPr regulates the preferential metabolism of PTS sugars over the non-PTS sugars, lactose and melibiose, through the repression of the pertinent catabolic genes. This HPr-dependent repression, however, seems to occur solely when cells are growing on a PTS sugar.